In children at early age with sepsis there were marked severe disturbances of intercellular immune mechanisms that were manifested in an imbalance between pro-and anti-inflammatory cytokines TNF-α / IL-4 and expressed in three variants. Clinical manifestations of sepsis with different variants of mediator imbalance were various and depended on the initial state of the intercellular immunity and disease etiology.
Introduction
The problem of sepsis in children remains urgent because of the difficulty of diagnosis and frequent adverse outcomes (Carvalho et al., 2005; Goldstein et al., 2005) . According to various authors (Caresta et al., 2007; Makhmudov et al., 2009 ) mortality ranges from 40 to 70%. According to modern views of the pathogenesis of the disease, sepsis is a rapid development of systemic (generalized) inflammatory reactions, caused by the bacterial microflora in the insolvency of the immune system of the child's organism. Taking the current positions of the pathogenesis of sepsis into account, there are few studies on septic diseases in early age children. In recent literature so far there are data describing the clinical features of sepsis in neonates and school-age children (Michalek et al., 2007; Wolfler et al., 2008; Pavare et al., 2009) . In this regard, the definition of severity of cytokine imbalance in the immune system to determine the agents of generalized septic infection is a topical and promising issue and would be of great importance in determining the reasonable choice of therapy. In this study, we have revealed etiological structure and clinical features of sepsis in early age children in different variants of mediator imbalance of the immune system.
Materials and methods
We examined 134 children with sepsis aged from 1 month to 1.5 years who were treated in the department of early childhood in the clinic of Republican Specialized ScientificPractical Medical Center of Pediatrics, Healthcare Ministry of Uzbekistan. All patients had a quantitative determination of IL-4 cytokine production and TNF-α in blood serum at the peak of disease by immunoenzymatic analysis. The clinical course and etiological structure of sepsis in different variants of mediator imbalance of the immune system were studied. The diagnosis of sepsis was based on medical history, analysis of clinical signs, bacteriological and serological tests. Antibody titers were determined for 10 microorganisms: Proteus, E. Coli, St. epidermidis, Pseudomonas aeruginosa, Klebsiella, Clostridium perfringens, yeast-like fungi of Candida genus, St. aureus, Enterococcusi, Streptococcus haemolyticus, causing sepsis with direct hemagglutination reaction (DHAR) using freshly prepared red blood cell diagnostics. High titers of antibodies to different pathogens showed the presence of bacteremia (1:256 and above).
According to etiology of sepsis, all patients were divided into three groups: I group with high titers of antibodies to only gram-positive bacteria, II group -high frequency of antibody titers to both the gram-positive and gram-negative microorganisms (from 1 to 4 or more from each opposed group), III group -high antibody titers to only gram-negative microorganisms. Mathematical data processing was carried out by method of variation statistics with the calculation of arithmetic means (M), their standard errors (m), confidence intervals (σ) and significant differences in Student's t-criterion.
Results and discussion
According to the ratio of TNF-α / IL-4, all patients were divided into three variants of mediator imbalance (Table 1 ). The first variant was characterized by inhibition of production of TNF-α and IL-4. This group included 56 patients. The second variant consisted of 42 patients who noted IL-4 enhanced production and TNF-α suppression in comparison with the norm. The third variant included 36 patients with increased production of TNF-α and IL-4. The results of studies of intercellular triggers showed enhanced production of proinflammatory cytokine TNF-α at the third variant, and its inhibition at the first and second variants in comparison with healthy children (P1-3,2-3<0.001; P1-4,2-4,3-4<0.001). The most pronounced inhibition observed at the first variant (P1-2<0.001) ( Table 1) . Inhibition of production of the neurotransmitter dysfunction is due to cellular mechanisms of the immune system until the pathological uncontrolled apoptosis of immunocytes. Enhanced production of anti-inflammatory cytokine IL-4 testifies to prolonged duration or chronicity of the process. Studies have shown enhanced IL-4 production in all variants of mediator imbalance most pronounced at the second and third variants (P1-4,2-4,3-4<0.001; P1-2,1-3<0.001). Thus, in early age children with sepsis, there were severe violations of intercellular immune mechanisms that are manifested in an imbalance between pro-and antiinflammatory cytokines and are expressed in three variants. The assessment clinical signs of sepsis with different variants of mediator imbalance showed significant difference in the frequency of the manifestations of: -toxicity: 36.1±8% in the third group vs. 89.2 ±4.1% in the first and 71.4 ±6.9% in the second group (P<0.001); -infectious-toxic encephalopathy: 5.5±3.7% in the third group vs. 78.5±5.4% in the first and 35.7±7.3% in the second group (P<0.001); -neurological disorders: 11.2±5.2% in the third group vs. 30.9±7.1% in the second and 32.2±6.2% in the first group (P <0.05). Only the first variant was characterized by seizures, brain abscess or cyst, and meningoencephalitis. In all patients the disease was accompanied by subfebrile to febrile fevers. The high frequency of febrile fever occurred only at the second variant in 100% of cases: 100±0% vs. 69.6±6.1% in the first (P<0.001) and 75±7.2% in the third group (P<0.01) ( Table 2 ). The results of serological studies have shown that the first and second variants were characterized by significantly high incidence of concomitant gram-positive and gramnegative sepsis etiology (91% and 76.2%, respectively) compared with the third variant (36.2%) (P1-3,2-3<0.001) ( Table 3) . At the first variant sepsis of monogram-positive etiology occurred in 8.9% of cases, that was significantly below than in the second and third variants (23.8% and 52.7%, respectively, P<0.05 to 0.01). Sepsis of monogram-negative etiology occurred only at the third variant in 11.1% of cases. Table 4 demonstrates most likely combination of sepsis agents in infants in different variants of mediator imbalance of the immune system. In this connection, clinical picture at the first and second variants was more severe, and manifested in pronounced toxicosis and impairment of the central nervous system. Analysis of fatal cases of sepsis showed that their high frequency observed at the first variant and amounted 20% of cases, at the second one -6%, and at the third variant were no lethal outcomes.
Conclusion
In children at early years with sepsis there were severe violations of intercellular immune mechanisms that are manifested in an imbalance between pro-and anti-inflammatory cytokines TNF-α / IL-4 and expressed in three variants. Clinical manifestations of sepsis with different variants of mediator imbalance are various and depended on the initial state of the intercellular immunity and disease etiology. Notes: Significance between the first and second variants: aaa -P<0.001; aa -P<0.01; a -P<0.05; Significance between the first and third variants: bbb -P<0.001; bb -P<0.01; b -P<0.05; Reliability between the second and third variants: ccc -P<0.001; cc -P<0.01; c -P<0.05; Reliability with healthy children: ddd -P<0.001; dd -P<0.01; d -P<0.01. + percentage was calculated from the total amount of patients in each variant separately
